The reactions of [MCl(cod) The use of N-heterocyclic carbenes has a profound impact on organometallic chemistry and homogeneous catalysis and during the last few years metal complexes across the periodic Simplicity in the synthesis of such complexes is essential for the application of the respective NHC-metal complexes. Therefore, we want to present here the facile one-step synthesis of [(NHC)MX ( The reaction of [RhCl(cod)] 2 with SIMes·HCl using K 2 CO 3 as the base in acetone was tested first and found to provide the desired [(SIMes)RhCl(cod)] in an isolated yield of 83% (Scheme 2). In order to establish the generality of this approach seven additional azolium salts were tested (Scheme 3). The nature of the NHC precursors was modulated (saturated vs. unsaturated; N,N′-diaryl vs. N,N′-aryl,alkyl 
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Based on the high yielding conversion of [MCl(cod)] 2 (M = Rh, Ir) into the respective [(NHC)MX(cod)], we became also interested in whether in situ generated [(NHC)MCl(cod)] complexes can be reacted directly with CO to render the respective [(NHC)MCl(CO) 2 ] complexes (Scheme 2). This one-pot approach turned out to be successful and several [(NHC)MCl(CO) 2 ] (Scheme 3) were isolated in 64-94% yield. Due to the lower solubility of the respective carbonyl complexes, the isolated yields of those complexes can be higher than those of the related cod complexes.
In order to get some insight into the mechanism of the facile [(NHC)MX(cod)] formation, SIMes·HCl was treated with K 2 CO 3 in acetone. In the absence of metal complexes, this reaction slowly led to the respective ring-opened formamides, which are known decomposition products of the free NHC ligands in the presence of moisture. 21 Nonetheless, we consider it unlikely that the [(NHC)MX(cod)] complexes are formed via free carbenes, since free carbenes are unstable in acetone. Therefore the reaction of [RhCl(cod)] 2 with K 2 CO 3 in acetone was studied, which leads to the formation of a yellow precipitate. This solid was isolated and reacted with SIMes·HCl. Notably, in the absence of additional base, the formation of [(SIMes)RhCl(cod)] was observed. This precipitate appears to be the key species in the synthesis and it has to contain a basic group. Based on the literature data the yellow solid can either be the carbonato complex 22 In conclusion, we have demonstrated the facile one-step synthesis of [(NHC)MX(cod)] (M = Rh, Ir; X = Cl, I) and the simple one-pot synthesis of [(NHC)MCl(CO) 2 ] complexes for different azolium salts. The desired complexes are produced in excellent yields with different NHC ligands. The reaction of the metal precursor [MCl(cod)] 2 with the respective azolium salt is carried out in technical grade acetone under ambient atmosphere and provides easy access to the respective NHC complexes -for the synthesis of the respective carbonyl complexes, CO is bubbled through the crude reaction mixture.
General procedure for the synthesis of [(NHC)RhX(cod)] (X = Cl, I), and [(NHC)IrCl(cod)] complexes: a vial was charged, under air, with the corresponding NHC·HX (1 equiv.), [MCl(cod)] 2 (0.5 equiv.) and K 2 CO 3 (3 equiv.). The resulting mixture was suspended in acetone (3 mL) and stirred for 20 h at 60°C (for one-pot synthesis of carbonyl complexes, continue below). After this time the volatiles were removed in vacuo and CH 2 Cl 2 was added (3 mL). The mixture was filtered through a pad of silica. The pad of silica was washed with CH 2 Cl 2 until the filtrate becomes colorless and the product dried in vacuo.
One-pot synthesis of [(NHC)MCl(CO) 2 ] (M = Rh, Ir): next, the mixture was cooled to room temperature and carbon monoxide bubbled through under vigorous stirring for 20 min. The volatiles were removed in vacuo, the residue dissolved in CH 2 Cl 2 and filtered through Celite, which was washed with CH 2 Cl 2 until the filtrate becomes colorless. The volatiles were removed in vacuo and the residue washed with pentane (5 mL). The pale yellow precipitate was collected by filtration, washed with pentane and dried in vacuo.
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